Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.006 Å; R factor = 0.035; wR factor = 0.078; data-to-parameter ratio = 16.2.
The title complex salt, [CuCl(C 12 4 
(phen)]
À anion, the Tb 3+ ion is coordinated by one chelating phen ligand and four chelating nitrates, forming a distorted TbN 2 O 8 bicapped dodecahedral configuration. The anions and cations are assembled into a threedimensional network by weak C-HÁ Á ÁCl and C-HÁ Á ÁO hydrogen bonds. There is also a significant -stacking interaction, with a centroid-centroid distance of 3.635 (2) Å .
Related literature
For studies on mixed-metal ionic adducts with [CuCl(phen) 
Experimental
Crystal data [CuCl(C 12 Table 1 Hydrogen-bond geometry (Å , ) . Symmetry codes: (i) x À 1; y; z; (ii) Àx; Ày þ 2; Àz þ 1; (iii) x þ 1; y; z; (iv) x; y À 1; z; (v) Àx þ 1; Ày þ 1; Àz; (vi) Àx þ 1; Ày þ 2; Àz þ 1. There are few of mixed-metal ionic adducts similar to the title compound containing [CuCl(phen)) 2 ] + ion reported now (Beznischenko, et al., 2009; Draper, et al., 2004; Yang, et al., 2004] et al., 1992; Kepert et al., 1996; Niu et al., 1997; Wei et al., 2002) . However, the title [Tb(NO 3 ) 4 (phen)] -anion is the first example of ten-coordinated mononuclear lanthanide complex with one phen and four nitrate ligands. ( (9) and C(1)-H(1)···O (10), to assemble the cation and anion chains to a three-dimensional network.
The 10-member rings of the phen in the [CuCl(phen)) 2 ] + and [Tb(NO 3 ) 4 (phen)] -from the neighboring cation and anion chains are too close to result in π-π stacking effect (Cg(3)···Cg(4)
All the solvents and reagents were of analytical reagent grade and were used without further purification.2-(Carboxymethylthio) benzoic acid (2.0 mmol, 0.424 g)and phen (1.0 mmol, 0.198 g) were mixed in 30 ml me thanol and stirred for half an hour. Then Tb(NO 3 ) 3 .6H 2 O (1.0 mmol, 0.453 g) and Cu(ClO) 2 .6H 2 O (1.0 mmol, 0.371 g) in 20 ml me thanol solution was added dropwise into the above solution and the mixture was carefully adjusted to pH = 5.5 by adding 0.1 mol/L NaOH methanol solution. The resulting mixture was left to react by stirring for 6 h at 80°C. The filtrate was slowly evaporated at ambient temperature for 3 days and block crystals were crystallized and isolated. 
Crystal data [CuCl(C 12 169.63 (9) C20-C19-C23 116.5 (4) O5-Tb1-O1 111.39 (9) C20-C19-C18 124.9 (4) O7-Tb1-N6 149.35 (10) C23-C19-C18 118.6 (4) O2-Tb1-N6 119.26 (9) C21-C20-C19 120.7 (4) O10-Tb1-N6 129.21 (9) C21-C20-H20 119.7 O4-Tb1-N6 80.28 (9) C19-C20-H20 119.7 O11-Tb1-N6 84.57 (9) C20-C21-C22 118.6 (4) O8-Tb1-N6 120.49 (10) C20-C21-H21 120.7 O5-Tb1-N6 73.93 (9) C22-C21-H21 120.7
